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A NARROW BAND AND SPREAD SPECTRUM 
COMMUNICATION SYSTEM FOR A VEHICLE 



Field 

This invention relates generally to dual mode electronic devices for a vehicle. 
More particularly, this invention relates to vehicle communication systems using both 
narrow band and spread spectrum signals. 



Most vehicles (automobiles, trucks, buses, and the like) have an AM/FM radio 
or other narrow band signal receiver. Many vehicles have a cellular or personal 
communication services (PCS) telephone or another spread spectrum communication 
device. The cellular and PCS telephones usually use code division multiple access 
(CDMA) technology. The radio and cellular or PCS telephone typically are each self- 
contained units, which essentially have all the components for independent operation. 

There are several approaches for integrating an audio or radio device with a 
cellular or PCS telephone such that one or more components are used by each device. 
One approach provides the output of both the radio and the cellular or PCS telephone 
through the same speaker or output system. The radio usually is switched-off when 
an incoming call is received. Another approach is to switch-off other operating 
devices such as the radio when a voice-command detection circuit is activated. In a 
further approach, an incoming ring signal is detected and converted into another audio 
signal or sound at the headset or output device. The audio signal from the radio is 
turned off in response to the ring signal. 



This invention provides a vehicle communication system using essentially one 
or more components to process both the narrow band and spread spectrum signals. 

In one aspect, a narrow band and spread spectrum communication system for a 
vehicle has an antenna system connected to a signal processing circuit. The antenna 
system is operable to receive a narrow band signal and an input spread spectrum 
signal. The signal processing circuit is operable to generate a spread spectrum-like 
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signal in response to the narrow band signal. The signal processing circuit is operable 
to generate an output communication signal in response to the spread spectrum-like 
signal and/or the input spread spectrum signal. 

In another aspect, an integrated narrow band and spread spectrum 
communication system for a vehicle has an input signal processor connected to a 
narrow band receiver and an output signal processor. The input signal processor is 
operable to generate a spread spectrum-like signal in response to a narrow band signal 
from the narrow band receiver. The input signal processor is operable to generate an 
output spread spectrum signal in response to an input communication signal. The 
output signal processor is operable to generate an output communication signal in 
response to the spread spectrum-like signal. The output signal processor is operable 
to generate the output communication signal in response to an input spread spectrum 
signal. 

In a method for integrating narrow band and spread spectrum signals in a 
vehicle communication system, a narrow band signal is received. A spread spectrum- 
like signal is generated in response to the narrow band signal. An output 
communication signal is generated in response to the spread spectrum-like signal. 

Other systems, methods, features, and advantages of the invention will be or 
will become apparent to one skilled in the art upon examination of the following 
figures and detailed description. All such additional systems, methods, features, and 
advantages are intended to be included within this description, within the scope of the 
invention, and protected by the accompanying claims. 



The invention may be better understood with reference to the following 
figures and detailed description. The components in the figures are not necessarily to 
scale, emphasis being placed upon illustrating the principles of the invention. 
Moreover, like reference numerals in the figures designate corresponding parts 
throughout the different views. 

Figure 1 represents a block diagram having a narrow band and spread 
spectrum communication system for a vehicle according to one embodiment. 
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Figure 2 represents a block diagram of the signal processing circuit shown in 
Figure 1. 

Figure 3 is a flow chart of a method for integrating narrow band and spread 
spectrum signals in a vehicle communication system according to an embodiment. 

Detailed Description of the Preferred Embodiments 

Figure 1 represents a block diagram of a narrow band and spread spectrum 
communication system 102 for a vehicle 100 according to an embodiment. The 
vehicle 100 may be an automobile, truck, bus, or the like. The narrow band and 
spread spectrum system 102 comprises a signal processing circuit 104 connected to an 
input device 106, an output device 108, and an antenna system 110. The narrow band 
and spread communication system 102 may be disposed partially or completely 
within one or more components (not shown) of the vehicle 100 such as a dashboard, a 
center column, a control panel, or the like. The narrow band and spread spectrum 
communication system 1 02 may be disposed partially or completely in a housing or 
similar containment device (not shown) attached or formed by the vehicle 100. The 
narrow band and spread spectrum communication system 1 02 may have other 
configurations and arrangements including those with fewer and additional 
components. 

The signal processing circuitry 104 processes one or more narrow band signals 
and one or more spread spectrum signals. Narrow band includes a modulation 
technique in which a signal is transmitted as a radio frequency (RF) signal at or within 
a frequency band. Spread spectrum includes a modulation technique in which a signal 
is transmitted as an RF signal spread over a range of frequencies. The signal may be 
data, audio (voice, music, or other sound), or the like. The signal processing circuitry 
104 converts the incoming narrow band signal into a spread spectrum-like signal for 
processing as a spread spectrum signal. 

The narrow band signal may be an amplitude modulation (AM) signal or a 
frequency modulation (FM) signal. The AM signals are in the range of about 550 
KHz through about 1610 KHz. The FM signals are in the range of about 88 MHz 
through about 108 MHz. The narrow band signals may have other frequencies. 
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The spread spectrum signals may be implemented by a code division multiple 
access (CDMA) protocol such as the standards IS-95 and IS-136 of the International 
Telecommunication Union (ITU). Other CDMA protocols may be used. The spread 
spectrum signals may be cellular signals or personal communication systems (PCS) 
signals. The cellular signals are about 800 MHz. The PCS signals are about 1900 
MHz. The spread spectrum signals may have other frequency bands. 

The input device 106 provides an input communication signal to the signal 
processing circuit 104. In one aspect, the input device 106 is connected via a wire or 
other electrical connection to the signal processing circuit 104. In another aspect, the 
input device 106 is connected via a short-range or local signal transmission system 
such as bluetooth technology. The input communication signal may be one or more 
input data or input audio signals. The input device 106 may comprise one or more 
data or voice input devices. A data input device may be a touch screen, key pad, and 
the like for conveyance of the input audio signal to the signal processing circuit 104. 
A voice input device may be a microphone or the like for conveyance of the input 
audio signal to the signal processing circuit 104. The input device 106 may be 
disposed with the signal processing circuit 104 or elsewhere in the vehicle 100. The 
input device 106 also may be disposed in a handset, headset, or other portable device. 

The output device 108 receives an output communication signal from the 
signal processing circuit 104. The output communication signal may be one or more 
output audio or output data signals. In one aspect, the output device 108 is connected 
via a wire or other electrical connection to the signal processing circuit 104. In 
another aspect, the out device 108 is connected via a short range or local signal 
transmission system such as bluetooth technology. The output device 108 may 
comprise one or more data or audio output devices. A data output device may be a 
display screen, a data to audio translation device such as an e-mail vocalization 
system, or the like. An audio output device may be one or more speakers or the like. 
An audio output device may comprise one or more first speakers for incoming narrow 
band signals and one or more second speakers for incoming spread spectrum signals. 
The output device 108 may be disposed with the signal processing circuit 104 or 
elsewhere in the vehicle 100. The output device 108 may be disposed in a handset, 
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headset, or other portable device. The output device 108 and input device 106 may be 
disposed in the same portable device. 

The antenna system 110 comprises one or more antennas disposed at internal 
or external locations to the vehicle 100. The antenna system 110 may comprise a 
multimode antenna, which is operable at multiple frequency bandwidths such the 
narrow band and spread spectrum frequencies. In one aspect, the antenna system 110 
comprises a first external antenna for one or more narrow band signals and a second 
external antenna for one or more spread spectrum signals. In another aspect, the 
antenna system 1 10 comprises a dual mode antenna for narrow band and spread 
spectrum signals. In a further aspect, the antenna system comprises a multimode 
antenna and another antenna. The multimode antenna is for AM and FM narrow band 
signals. The other antenna is for spread spectrum signals. The antenna system 110 
may have other arrangements and configurations. 

Figure 2 represents a block diagram of the signal processing circuit 104 shown 
in Figure 1 according to one embodiment. The signal processing circuit 104 provides 
an output spread spectrum signal to the antenna system 1 10 in response to the input 
communication signal from the input device 106. In one aspect, the output signal 
spectrum signal is implement using a CDMA protocol. The signal processing circuit 
104 also provides the output communication signal to the output device 108 in 
response to an input spread spectrum signal, a narrow band signal, or a combination 
thereof. The signal processing circuit 104 essentially uses one or more components to 
process both the narrow band and spread spectrum signals. In one aspect, the input 
spread spectrum signal comprises a CDMA signal. The narrow band signal comprises 
an AM signal or an FM signal. The signal processing circuit 104 may have other 
configurations and arrangements including those with fewer or additional 
components. 

In the signal processing circuit 104, an input signal processor 112 receives the 
input communication signal from the input device 106. The input processor 112 has a 
processing circuit 1 14, an encoder 1 16, a spreader 118, and a pseudonoise (PN) 
generator 120. The preprocessing circuit 1 14, the encoder 116, and the PN generator 
120 are connected to a controller 122, which may be a microprocessor or the like. 
The preprocessing circuit 1 14 comprises an analog-to-digital converter (not shown), 
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an anti-aliasing filter (not shown), and may have other or additional components. The 
preprocessing circuit 114 essentially filters and converts the input communication 
signal into a digital signal. This preprocessing may be partially or completely done 
by the input device 106. The encoder 116 receives and encodes the input 
communication signal in accordance with the CDMA standard being used. The 
spreader 118 receives the encoded input signal and receives a set of pseudonoise (PN) 
sequences from the PN generator 120. The spreader 118 spreads the encoded input 
signal in response to the PN sequences, thus creating a spread input signal. 

A modulator 124 receives the spreaded input signal from the spreader 1 18 in 
the input signal processor 112. The modulator 124 modulates the spread input signal 
with a frequency carrier signal from an oscillator or similar frequency generation 
device (not shown). The modulator 124 provides an intermediate frequency (IF) input 
signal to a transmitter 126. 

The transmitter 126 amplifies and converts the EF input signal into a radio 
frequency (RF) input signal. The transmitter 126 routes the RF input signal through a 
duplexer 128 to transmit the RF input signal as a spread spectrum signal through the 
antenna system 1 10. The spread spectrum signal may be a cellular or PCS signal as 
previously discussed. The duplexer 128 coordinates the transmission and reception of 
signals with the antenna system 110. The transmitter 126 may route the RF input 
signal directly to the antenna system 110. 

In the signal processing circuit 104, the duplexer 128 also provides a spread 
spectrum signal to a spread spectrum receiver 130 from the antenna system 110. The 
spread spectrum signal may be a cellular signal or PCS signal as previously described. 
The spread spectrum receiver 130 amplifies, filters, and converts the spread spectrum 
signal into an intermediate frequency (IF) spread spectrum signal. A spread spectrum 
demodulator 132 receives and demodulates the IF spread spectrum signal in response 
to an oscillator or similar frequency generation device (not shown). 

An output signal processor 1 34 receives the demodulated spread spectrum 
signal from the spread spectrum demodulator 132. The output signal processor 134 
comprises a despreader 136, a pseudonoise (PN) generator 138, a decoder 140, and a 
post processing circuit 142. The PN generators 138 and 120 may comprise the same 
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PN generator or form a PN generation circuit. The PN generator 138, the decoder 
140, and the post processing circuit 142 are connected to the controller 122. 

The despreader 136 despreads the demodulated spread spectrum signal in 
response to pseudonoise (PN) sequences from the PN generator 138. The despreader 
136 provides a coded output signal to the decoder 140, which decodes the coded 
output signal. The decoder 140 provides a digital output signal to the post processing 
circuit 142. The post processing circuit 142 has a digital to analog converter (not 
shown), one or more amplifiers (not shown), and other or additional circuitry for 
processing the digital output signal. The post processing circuit 142 provides the 
output communication signal to the output device 108. The output communication 
signal may be a first output audio or first output data signal or combination thereof. 

In the signal processing circuit 104, the duplexer 128 also provides a narrow 
band signal to a narrow band receiver 144 from the antenna system 110. The narrow 
band signal may be a AM or FM signal as previously described. The narrow band 
receiver 144 comprises one or more amplifiers (not shown), a mixer (not shown), and 
may have other components. The narrow band receiver 144 provides an intermediate 
frequency (EF) or multiplex (MPX) narrow band signal to the narrow band modulator 
146, which may comprise the same demodulator or form a demodulation circuit with 
the spread spectrum demodulator 132. The narrow band demodulator 146 receives 
and demodulates the IF or MPX narrow band signal. The narrow band demodulator 
146 provides the demodulated narrow band signal to the input signal processor 112, 
which processes the demodulated narrow band signal essentially as the input 
communication signal previously described. 

The input signal processor 112 transforms the narrow band signal into a spread 
spectrum-like signal. In one aspect, the input signal processor 112 uses a reserved PN 
sequence or some other sequence dissimilar to the PN sequence used for the input 
communication signal or the input spread spectrum signal. The reserved PN sequence 
may be a sequence with a different length. The input signal processor 112 generates 
the spread spectrum-like signal in response to the reserved PN sequence. In another 
aspect, the input signal processor 112 does not pass the narrow band signal through 
the encoder 116 thus avoiding the decoding in the output signal processor 134. In a 
further aspect, the narrow band signal passes through just the spreader 118. 
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Spread spectrum-like includes the various resultant signal forms of converted 
or processed narrow band signals that can be further processed by a spread spectrum 
despreader. Spread spectrum-like signals may be partially or entirely spread spectrum 
signals. Spread spectrum-like also includes the resultant signal forms of narrowband 
signals that a spread spectrum despreader can further process into communication 
signals. 

The output signal processor 1 34 receives the spread spectrum-like signal from 
the input signal processor 112. The output signal processor 134 converts the spread 
spectrum-like signal into an output communication signal essentially the same way as 
the demodulate spread spectrum signal is converted. In one aspect, the output signal 
processor 134 provides a second output audio signal to the output device 108 in 
response to the spread spectrum-like signal. In another aspect, the output signal 
processor 134 does not decode the spread spectrum-like signal. In a further aspect, 
the despreader 136 comprises a spread spectrum despreader and a narrow band 
despreader to process the demodulated spread spectrum and the spread spectrum-like 
signals respectively. In yet a further aspect, the post-processing circuit 142 comprises 
a spread spectrum post-processor and a narrow band post-processor to process the 
spread spectrum and the spread spectrum-like signals respectively. The spread 
spectrum post-processor provides the first output audio or data signal to the output 
device 108. The narrow band post-processor provides the second output audio signal 
to the output device 108. The post-processing circuit 142 may provide the first and 
second output audio signals to the same or different speakers. The post processing 
circuit 142 may stop transmission or reduce the volume of the second audio signal 
when the first audio signal is present. 

The controller 122 also is connected to a control interface 148 and the 
duplexer 128. The control interface 148 provides command signals to the controller 
122 for operation of the signal processing circuitry 104. The control interface 140 
may be a touch screen, key pad, or the like and m ay be integrated with the input 
device 106 or the output device 108. 

The controller 122 may activate or deactivate the narrow band receiver 144 in 
response to one or more command signals from the control interface 148 or in 
response to operation of the input signal or output signal processors 112 and 134. A 
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user may activate the narrow band receiver 144 to receive a narrow band signal such 
as an AM or FM radio signal. The controller 122 may deactivate the narrow band 
receiver 144 when an input spread spectrum signal is detected or when the input 
signal processor 1 12 is activated for processing an input communication signal. The 
controller 122 also may deactivate the narrow band receiver 144 when the output 
signal processor 1 34 is activated for processing an input spread spectrum signal from 
the spread spectrum receiver 130. 

Figure 3 is a flow chart of a method for integrating narrow band and spread 
spectrum signals in a vehicle communication system according to an embodiment. At 
start 350, the vehicle communication system is activated or powered-up. The vehicle 
communication system processes 352 one or more spread spectrum signals as 
previously discussed. An output spread spectrum signal may be generated in response 
to an input communication signal, which may be an audio or data input signal. An 
output communication signal may be generated in response to an incoming spread 
spectrum signal. 

The vehicle communication system receives 354 a narrow band signal, which 
may be an AM or FM signal as previously discussed. The vehicle communication 
system generates 356 a spread spectrum-like signal in response to the narrow band 
signal. The vehicle communication system uses part or all of an input signal 
processor to generate the spread spectrum-like signal from the narrow band signal. 
The input signal processor also generates the output spread spectrum signal in 
response to the input communication signal. 

The vehicle communication system generates 358 the output communication 
signal in response to the spread spectrum-like signal as previously discussed. The 
output communication signal may comprise one or more output audio and data 
signals. The output communication signal may comprise a first output audio signal 
and a second output audio signal. The first audio output signal is in response to a 
spread spectrum signal. The second audio output signal is in response to a spread 
spectrum-like signal, which is responsive to a narrow band signal. 

The vehicle communication system deactivates 360 the generation of the 
spread spectrum-like signal from the narrow band signal. The deactivation of the 
spread spectrum-like generation may be in response to an input command signal 
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triggered by a user. The deactivation of the spread spectrum-like generation may be 
in response to the spread spectrum signal processing. After deactivation, the vehicle 
communication system returns to start 350. 

Various embodiments of the invention have been described and illustrated. 
However, the description and illustrations are by way of example only. Other 
embodiments and implementations are possible within the scope of this invention and 
will be apparent to those of ordinary skill in the art. Therefore, the invention is not 
limited to the specific details, representative embodiments, and illustrated examples in 
this description. Accordingly, the invention is not to be restricted except in light as 
necessitated by the accompanying claims and their equivalents. 



